Introduction
Over the last decade or so, a considerable amount of time and attention has been devoted to debating the relative merits of product-and process-oriented translator training. Recent cognitive models present the acquisition of translation competence as an open-ended process embracing a variety of mutually dependent, interacting sub-components. The attendant focus on process-orientation raises important pedagogical issues, with key implications both for translator training in general and for the appropriate design and deployment of e-learning solutions in translation programmes.
Translation competence
Nowadays, most practitioners and theorists agree that translation competencedefined by PACTE as "the underlying system of knowledge and skills needed to be able to translate" (2000: 100) -goes beyond the skills normally associated with bilingualism and communication in a foreign language. Translation is a unique mode of language use (Neubert 1997: 23) . Even superficial observations of the translation process show translators mobilizing very diverse, interdisciplinary skills and knowledge to accomplish their tasks: knowledge of languages, subject and real-world knowledge, research skills and qualities such as creativity and problem-solving strategies (Presas 2000: 28) .
Cognitive models recently used to define (PACTE 2000; Neubert 1997 Neubert , 2000 and evaluate (Orozco 2000; Adab 2000) translation competence postulate that it is made up of a number of continuously evolving sub-competences feeding into and off one another, each with a cluster of sub-components. PACTE for instance, identifies six such sub-competences. The first four are largely self-explanatory: communicative competence, comprising the knowledge system and skills needed for linguistic communication; extra-linguistic competence, covering general world knowledge, specific subject knowledge and cultural knowledge in the source and target cultures; psychophysiological competence, "the ability to use all kinds of psychomotor, cognitive and attitudinal resources" (PACTE 2000: 102) ; and instrumental-professional competence, composed of knowledge and skills related to using the tools of the translator's trade and to the translation profession as a whole. The remaining two occupy central positions in the actual accomplishment of translational objectives. Transfer competence, recognized by both PACTE (2000: 102) and Neubert (2000: 6) as the one which integrates all the others and as the key distinguishing provenance of the translator, embodies the ability to bring about an adequate transfer from the source to the target text, establishing bridges or linking mechanisms between the translator's working languages (Presas 2000: 27) . Finally, strategic competence encompasses all procedures used to solve problems during the translation process, and can thus be seen as the ability to control the interaction between all the other sub-competences to effect transfer.
Dynamic and open-ended, these models present translation competence as a process of building and rebuilding knowledge and skills. As they develop into fullyfledged professionals, translators both pick up sub-competences they never had before and actually restructure the new and existing ones in a way that best serves transfer competence, thereby demonstrating the acquisition and application of strategic competence (PACTE 2000: 103; Presas 2000: 29) . Such a view is supported by Shreve, who suggests that translators' exposure to an increasing variety of translation situations leads to changes in the way they conceive of translation, with knowledge structures both becoming richer and being organized differently (1997: 124f.) . This would account not only for non-professionals and professionals deploying appropriate problem-solving strategies differently (Fraser 1999) , but also for the fact that professionals appear to have a far greater awareness of contextual and pragmatic issues: TAP research has shown that while learners and novices tend to concentrate on lexical and syntactic solutions to perceived problems, professional translators will check for stylistic and text-type adequacy and advanced trainees reflect on their audience (Kussmaul 1995: 82f; Fraser 2000: 59; Shreve 1997: 135) . The corollary, Shreve argues, is that "professional translation […] can be acquired by only undergoing certain kinds of deliberately sought out communicative experiences" (1997: 125), a point equally stressed by Robinson (Robinson 1997: 94-123) . Indeed, the centrality of experience for learning in general would seem to be borne out by the latest empirical process-oriented translator training and the challenge for e-learning 627 findings in brain research: knowledge is dependent on our experience of the world (Spitzer 2002: 447) ; we learn because our brains are "rule extraction machines" (Spitzer 2002 (Spitzer : 75, 2004 , inductively deriving rules, methods and strategies from the processing of examples provided by the world around us (Spitzer 2002 (Spitzer : 76, 2004 .
Implications for translator training
The above carries clear implications for the training of translators. Firstly, it is important to make trainees fully aware of what the various sub-components of translation competence are and how they relate to one another in the translation process (Adab 2000: 227) , of their workings and interactions in what Neubert calls the "complex interdiscipline of translation" (Neubert 2000: 17) . Only then can they be expected to use them properly and purposefully. Secondly, if we accept that translation competence and its acquisition are dynamic processes, then the training of translators must necessarily be process-oriented and focus in large part on the development of procedural knowledge and procedural competence. Thirdly, trainees have to be exposed to as large and varied a range of authentic experiences of the translation process as possible.
There is nothing particularly new in this. The need for an integrated approach to translation studies and the concept of translation as an interdiscipline were already being discussed in the 1980s by Snell-Hornby (1988) and are now reflected in the structure and content of many translator training programmes. Process-orientated translator training has been advocated to varying degrees by a number of trainers (e.g. Gile 1994 Gile , 1995 Kiraly 2000 Kiraly , 2003 Kussmaul 1995; Neubert 2000; Robinson 1997) , and with it the need to break away from a traditionally prescriptive and product-oriented translation pedagogy (Fox 2000: 115) .
Likewise, the active involvement of students in authentic, experiential learning situations is a basic tenet of constructivist educational theories, according to which learning is essentially an interactive, collaborative, "socio-personal process" (Kiraly 2003: 29) whereby learners construct their own knowledge. The fairly widespread practice of having students complete collaborative, often genuine, project-based assignments as part of their courses, with instructors acting as coaches, represents an uncontroversial form of constructivism in translator training institutions.
Yet, as Kiraly points out (2000 Kiraly points out ( , 2003 , there is ample room for the more consistent implementation of social constructivist approaches in translator training, with large parts of the curriculum still dominated by teacher-centred, transmissionist educational methods. He calls for "a much-needed paradigm shift in translator education" (2003: 27) from a positivist epistemology which holds that instructors, having acquired expert knowledge, have access to an objective truth which they must impart to their students, to one where students are expected to discover knowledge for themselves in a learner-centred environment by collaboratively participating in the authentic activities of professional translators (2003: 28f.) . In doing so, Kiraly maintains, students will "move from the periphery of the community of professional translators into a position of full membership of that community " (2003: 29) . Students must emancipate themselves from their instructors "if they are to emerge from the educational situation as self-confident translation experts, prepared to think for themselves, to work as members of a team, to assume responsibility for their own work, to assess the quality of their own performance and to continue learning once they leave the institution" (Kiraly 2003: 31) . The goals of translator education must be to help students develop their own self-concept and to assist "in the collaborative construction of individually tailored tools that will allow every student to function within the language mediation community upon graduation" (Kiraly 2000: 49) . The issue here, of course, is one of degree: Kiraly believes that learning should take place as a collaborative social process in all translation contact hours, not just in special project work assignments. In such an environment, the instructors would assume the role of facilitators working together with students on authentically situated tasks, supporting students as necessary in their search for solutions -Kiraly uses the constructivist term "scaffolding" (2000: 45ff.) -but with the ultimate aim of helping the trainees to help themselves.
The case for a broader social constructivist approach to translator training is a persuasive one. Kiraly himself quotes a study by Johnson & Johnson 1 in support of his contention that co-operative approaches to learning are more effective at promoting learning achievement than competitive or individualized ones (2000: 37). Furthermore, collaboration is an indisputable fact of professional translation in the real world. Professional translators are commissioned by clients to translate texts for particular purposes and readerships within the target culture. 0ther agents will also be involved: Holz-Mänttäri's (1984: 106ff.) famous model of translational action identifies a functional network of up to six potential roles and actors in the overall translation process, only one of which is the translator. Working from this model, Risku and Freihoff make a plea for increased awareness amongst translators of their role as "co-operation partners" (Risku & Freihoff 2000: 49, 59 ). And since brain research tells us that we learn by acting (Spitzer 2002: 421) , the argument in favour of students' active involvement in an authentically situated learning environment appears compelling. Seen from this perspective, a more widespread use of constructivist techniques in the training of translators would be desirable -not only in conventional face-to-face lessons, but also in the new environments offered by e-learning.
The challenge for e-learning
Trainers and practitioners have long identified the need to integrate training in the use of computer-based tools and resources into translation syllabuses and curricula (Kiraly 2000: 123ff.; Lee-Jahnke 1998; Massey 1998: 139ff.; Owens 1996: 35) . It would therefore be reasonable to assume that translator training institutions have taken advantage of the opportunities presented by e-learning to offer a variety of online instruction modules and courses to their students. Yet, a survey conducted in 2001 showed relatively few courses of this sort, with a web search of 121 translation schools rendering only a handful of online programmes (Pym et al. 2003: 84) , while a recently published report on an online symposium dealing with the subject brings only a limited number of offerings to light (Pym et al. 2003: 65-84) . This is all the more surprising because trainers who do tutor or moderate e-learning courses are apt to stress the benefits of teaching in an online environment where students must use the very tools professional translators handle every day of their working lives (Folaron 2003: 65; Schiavi 2003: 77) . In Debbie Folaron's words: "Honing the necessary electronic skills inevitably becomes part and parcel of the course itself " (2003: 65) . Moreover, given that the "translator's tools are very much a part of the translation process" (Kiraly 2000: 124) , e-learning could provide precisely the kind of learning environments that process-orientation and constructivist approaches in translator training would require: "Knowledge-in-action is mediated by the tools we use; thus an important part of the education of any professional must entail practical training in learning how to use the everyday tools of the profession" (Kiraly 2000: 124) .
In particular, e-learning can and does offer workable collaborative, authentically situated solutions for teaching instrumental-professional competence. This has been recognized by the institutions participating in "eCoLoRe" ("eContent Localization Resources for Translator Training"), a large-scale EU-sponsored international project launched in 2004 to support ICT training for translators. Other institutions have built appropriate online units into their standard translation curricula, such as the courses in revision techniques and electronic tools for translators at the Universidad Metropolitana in Caracas (Rodríguez 2003: 72) or the "Tools for Translators" module at Zurich University of Applied Sciences, Winterthur. Nevertheless, such initiatives appear to be the exception rather than the rule, and the fact remains that e-learning is challenged to realize its potential as an integral part of process-oriented translator training.
Part of that challenge involves overcoming misconceptions and creating a more extensive awareness among instructors and learners of what e-learning platforms are capable of. By far the most widespread use of ICT in education is to disseminate information, distribute documentation and transfer assignments between teachers and students, which amounts to no more than an efficient, de-centralized form of classroom management. To equate this with e-learning, as many teachers seem to, is to reduce it to an electronic postal service and notice-board. Students, too, are inclined to misunderstand the new medium: when evaluating their course, participants in Zurich University of Applied Sciences' "Tools for Translators" module have repeatedly asked for content to be made available in printable handout form and for the various web pages to be numbered consecutively. Neither instructors nor students are conscious of the vast potential for constructivist, learner-centred exploration and discovery presented by hypertext linking, non-linear sequencing and ready online access to the vast resources of the extra-institutional world 2 . Yet, this is where elearning has a distinct advantage over the traditional translation classroom, enabling courses to be designed which are embedded in a realistically situated environment and whose non-linearity authentically reflect the role-switching (Sager 1992: 112f.) typical of genuine working practices, as translators constantly shift attention between source text, target text and an array of resources.
It is equally important to design e-learning courses that are highly interactive and which permit a maximum degree of tutor-learner and learner-learner collaboration. Studies on learner drop-out rates show community-building through asynchronous and synchronous interactivity. A ready access to tutors and a strong identification between instructors and students proves to be a powerful motivational factor for e-learning participants (Frankola 2004) , the latter point being supported by results from brain research indicating that learning will be most successful where a bond exists between learners and teachers (Spitzer 2002: 411ff.) . Such insights have led to appropriately scaffolded collaborative assignments involving groups of learners and facilitators, the provision of online forums for both task-related and private interaction amongst participants, and the blending of online sequences with regular live or faceto-face interactive sessions being considered best practice in e-learning pedagogy (Folaron 2003: 65, 68; Horton 2000: 433ff.; Seufert 2001: 27, 57) .
Once again, student evaluations of the "Tools for Translators" module at Zurich University of Applied Sciences, Winterthur 3 , strongly support this perception: measured on a scale of 1 (low) to 6 (high), satisfaction with the learner-centred collaborative assignments, tutor-student interaction and peer interaction on the course averaged out at 5.20, 5.76 and 5.15 respectively. It remains to be seen whether the skills learned on this module lead to better translation performances inside and outside the institutional framework. The evidence suggests, however, that they should, with students equipped with the sort of collaborative ICT, resource-use and problemsolving skills they will need as they gradually begin to find their place within the professional community of translators.
Conclusion
Cognitive research on translation competence appears to have resulted, at least in the literature concerned with translation pedagogy, in a growing shift towards processorientation in the training of translators. This, in turn, has created a favourable climate for introducing social constructivist methods to translator education, as trainers become increasingly aware of the need for students to work on realistically embedded tasks within a genuinely learner-centred environment. The widespread inclusion of collaborative, project-based assignments in translator training curricula is perhaps an early indication that changes are already under way. But the emergence of a new translator training paradigm poses a challenge for e-learning. Given the pivotal role of online, computer-based tools and resources in the translation process, e-learning solutions are extremely well positioned to become an established, integral part of process-oriented, constructivist translator education: collaborative, authentic, situated and purposeful. It is a challenge to which institutions must rise by adopting a coherent e-learning strategy and deploying the necessary resources to see it through. Hall. The cited work is a meta-study of over 500 research projects investigating the relative success of collaborative, competitive and individualized approaches to learning. 2. This is one area in which e-learning has developed a wholly new, unique activity unknown to other forms of instruction, the WebQuest. The WebQuest is described by its inventor, Bernie Dodge, as "an inquiry-oriented activity in which some or all of the information that learners interact with comes from resources on the internet […]" (Seufert et al. 2001: 120f.) . 3. The module has been consistently evaluated by questionnaire since its launch in November 2002. To date, the course has been completed by 73 students and evaluated by 45 respondents, a return rate of 61.6%.
